INTRODUCTION
The McArthur Basin is exposed in the north-east of the Northern Territory (Figure 1 ). It forms part of a network of basins that spanned across large areas of the North and South Australian cratons during the Proterozoic (Betts et al,. 2008 , Rawlings 1999 . The McArthur Basin contains 5-15 km thick successions of marine and terrestrial sedimentary rocks with interbedded volcanics deposited within an intracontinental setting. Major structural features within the McArthur Basin include two north-trending fault zones, the Batten and Walker fault zones, which are separated by the east-trending Urapunga Fault Zone (Figure 1 ; Ahmad et al., 2013) .
The McArthur Basin preserves several large shale-hosted massive sulfide Zn-Pb-Ag mineral deposits such as McArthur River (HYC) and Teena (Figure 1 ; Ahmad et al., 2013) . These deposits are hosted within the Barney Creek Formation of the McArthur Group, and are located within the Batten Fault Zone. The McArthur Group was deposited during intermittent periods of extension and minor crustal shortening driven by far-field plate boundary processes Giles 2006, Betts et al., 2008) . This formed a complex array of sub-basins in which thick sequences of the Barney Creek Formation accumulated. Two styles of sub-basins are recognised in the Batten Fault Zone from the interpretation of geophysical data (Blaikie and Kunzmann 2019) . Elliptically shaped transtensional sub-basins developed between segments of the north-northwest-trending Emu Fault Zone (e.g. Glyde sub-basin); and approximately east-west-trending sub-basins developed adjacent to east-westtrending normal and north-northwest-trending transfer faults located between the Hot Spring Fault and Emu Fault Zone (e.g. Teena sub-basin).
Many sub-basins have high-resolution geophysical data, including gravity, magnetic and AEM data acquired over them, which allows detailed geophysical models to be developed. A number of drillholes are also available to constrain interpretations.
This work discusses geophysical interpretations produced for the Glyde sub-basin ( Figure 1 ), which were derived from the integrated interpretation of gravity, magnetic and AEM data. The NNW-trending Glyde sub-basin is located in the south of the Batten Fault Zone, bound by segments of the Emu Fault. Detailed geophysical modelling of the Glyde sub-basin highlights the architecture of the sub-basin, including growth faults and the depth to the prospective Barney Creek Formation. The architecture of the sub-basin is consistent with a transtensional sub-basin that formed between strike-slip faults.
METHOD
Mapping and modelling the fault network and 3D architecture of the sub-basins within the Batten Fault Zone required the interpretation of regional gravity and magnetic data, and recently reprocessed AEM data (Munday et al., 2017) . Interpretations were constrained with available geological data from drill-holes and mapped outcrops. Stratigraphy within the McArthur Group has a very low magnetic susceptibility but exhibits a variable density and has several conductive horizons. Magnetic data is useful for mapping major structures (e.g. Emu Fault Zone) that penetrate and cause offset of the basement or magnetic stratigraphy (volcanic units) within the underlying Tawallah Group. Smaller structures that may be important for the growth or later deformation of the McArthur Group, but do not penetrate underlying magnetic stratigraphy are usually not resolvable, even after significant processing of the magnetic data to enhance subtle shorter-wavelength features. When acquired at a high-enough resolution, gravity is useful for imaging these smaller structures within the McArthur Group. AEM data is also valuable, provided the target stratigraphy or structure lies within the upper few hundred metres.
Modelling the architecture of the Glyde sub-basin was achieved through both 2D and 3D techniques. Two-dimensional 2D forward models were produced using the GM-SYS module of Geosoft Oasis Montaj TM , which allows geological crosssections to be modelled against the gravity data (Falcon AGG data; Armour Energy 2013). These sections assisted in modelling the larger scale architecture of the sub-basin and were constrained by petrophysical data (Hallett 2016) , structural interpretations, drill hole logs, and previous geophysical models of the area (e.g. Blaikie and Kunzmann 2018) . The AEM and potential field sections, with further constraints from the structural interpretation and drill core were used to construct a 3D model of the sub-basin, and a surface representing the base of the Barney Creek Formation. 
RESULTS
Interpretation of regional gravity and magnetic data, together with conductivity depth sections derived from AEM data allowed identification of sub-basins, and mapping of their bounding faults (Figure 2) . Sub-basins are usually defined by magnetic lows, as thicker preserved sequences of the nonmagnetic McArthur Group supress the magnetic signal from underlying volcanic units. Sub-basin bounding faults are often subtle in geophysical data. They are unable to be defined in the magnetic data unless they cause offset of underlying magnetic stratigraphy. In this case, linear trends in the AEM and gravity data assisted in interpretation of near surface faults.
The Glyde sub-basin is defined by a NNW trending magnetic low and gravity high bound between the Emu Fault in the east, and Cowdreys Fault to the west (Figure 3a) . The amplitude of the magnetic low is greatest adjacent to the Emu Fault and decreases towards the west. This suggests the preserved thickness of non-magnetic sediments is increasing towards the Emu Fault Zone. East of the sub-basin, a moderate to high amplitude, and linear to stippled magnetic texture is present (Figure 3a) . The relatively short wavelength of the magnetic anomalies indicate the source lies within the shallow subsurface, and is likely related to volcanic units within the Tawallah Group. A magnetic high west of the Cowdreys Fault exhibits a longer wavelength and smooth response. This magnetic high is also interpreted to be related to volcanic units, however the longer wavelength response suggests they lie at a much greater depth below the surface.
The location of the Emu fault is interpreted based on the sharp geophysical contrast between rocks either side of the fault (Figure 3a-b) . The steep gradient between the magnetic low of the Glyde sub-basin and magnetic high to the east suggest the Emu Fault is steeply dipping. The geophysical signature of Cowdreys Fault is more subtle, and only mappable in the AEM and filtered magnetic data. The boundary of the Falcon AGG data runs parallel to the fault and does not extend far enough to allow an accurate interpretation of this structure. Cowdreys Fault is defined by a discontinuous linear high in the first vertical derivative of the magnetic data, and by a sharp contrast in conductivity. The magnetic gradient is shallow which indicates a shallow dipping structure, although AEM data indicates the fault may be steeper closer to the surface. As this section of the fault lies within non-magnetic stratigraphy, and there is not a large vertical offset of magnetic horizons, it is difficult to accurately interpret the dip of the fault.
The AEM sections show a strong, continuous conductive horizon over the Glyde Sub-basin (Figure 3e) . The horizon appears to thicken from the west towards the Emu Fault, deepens towards the north of the sub-basin, and becomes shallower and weaker towards the south. Lithological logs from drill-core were superimposed on intersecting or nearby AEM sections and show good correlation of the conductive horizon with the Barney Creek Formation. The anomaly lies within the Barney Creek, and roughly coincides with a sequence boundary with higher pyritic content (e.g. Kunzmann et al., 2019) . This sequence boundary is eroded towards the south, and correlates to a weakening conductive response.
Forward modelling, and interpretation of the AEM data allowed a 3D model of the sub-basin to be constructed (Figure 3f ). The thickest sequences of the Barney Creek Formation are preserved in the east of the sub-basin, adjacent to the Emu Fault. Small growth faults, trending to the north-east and dipping to the south-east within the sub-basin are interpreted from the gravity data (Figure 3c-d) . These faults do not penetrate magnetic horizons within the Tawallah Group and are not imaged in the magnetic data. The sub-basin architecture is consistent with a transtensional sub-basin located between two parallel strike-slip faults (i.e. Cowdreys Fault and the Emu Fault Zone). 
